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107 
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~V (ae - bd){dh - eg) 


108 


E = ±Jl-F^ 


109 


(|) = arctan(E, F) 
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description 


case 


condition 


handling 


zero pitch & 
zero roll 


1 


g = h = 0 


£<- 1 
F<-0 
G<- 1 
//<-0 


zero roll 


2a 


b = d = g = 0 


a 

FJ _ h 


2b 


a = e = h = 0 


u 

FJ 3^ 
5 b 


2c 


a -h 
b ~ £ 


handle via 2a or 2b 


2 




G<-1 

F^sign(y)7l-£:^ 
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description 


case 


condition 


handling 


zero pitch 


3a 


b = d = h = 0 


G<-2 

e 


3b 


a = e = g = 0 


a 

HJ _ h 
S d 


3c 


« _ S 

u u 
u n 


handle via 3a or 3b 


3 




E<r- 1 

F<-0 

//= sign(^7l-G' 


non-zero pitch 
& non-zero roll 


4 


(g^O)A(/l^O) 


handle via general solution 
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